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Teaching mathematics through themes has been praised for relating 
mathematics to real-life situations. However, research shows that the 
implementation of teaching mathematics thematically has not been widely 
adopted. In the present study, instructional, curricula and organisational factors 
that teachers perceive as obstacles to the implementation of a thematic approach 
to teaching mathematics were explored. Findings from interviews with 10 
secondary mathematics teachers who were implementing a curriculum 
requiring a thematic instructional approach are reported. The findings of the 
study extend the literature concerning teachers' beliefs and practices in the 
teaching of mathematics, and broaden understandings of the issues surrounding 
the implementation of a thematically taught mathematics curriculum. 


A thematic approach to teaching mathematics is said to benefit students 
because it has the power to capitalise on students' real-world knowledge and 
experiences and enhance cognitive and affective outcomes (Freeman & 
Sokoloff, 1995; Wubbels, Korthagen, & Broekman, 1997). 

Teaching mathematics thematically emphasises the use of applications of 
mafhemafics around a cenfral fheme whereas feaching in fopics 
predominanfly emphasises mafhemafical confenf. For example, if fhe cenfral 
fheme is sporfs, fhe fhemafic unif would be organised in differenf confenf 
areas such as percenfages, measuremenf, sfafisfics or algebra, and in all fhese 
areas sporf-relafed applications of mafhemafics will be emphasised. 
Teaching in fhemes is said fo facilifafe experienfial and sifuafed learning, and 
bring personal meaning and direction fo fhe learning process (Handal, Bobis, 
& Grimison, 2001). Seely (1995) sfafes fhaf in fhemafic feaching: 

No longer are concepts and facts presented in an isolated, decontextualized 
manner with little relevance to the lives of the students. Rather, there is an 
emphasis on meaning making, problem solving and discovery. Students 
are active participants in the classroom, constructing and building 
connections between ideas and concepts they already know and new ideas 
and concepts they are being introduced to. (p. 2) 

This approach to teaching mathematics has existed in various 
manifestations around the world for a number of decades, eifher opfionally 
or compulsorily (e.g., Handal, 2002; Secondary Schools Board NSW, 1983). 
However, some overseas research reveals fhaf fhere is no subsfanfial evidence 
of ifs widespread accepfance and use by feachers in schools (Burkhardf, 1984, 
1987, 1989, 1994; Handal, 2000; Kupari, 1989; Wubbels ef al., 1997). In facf, 
research on fhemafically based curricula shows fhaf feachers fend fo hold on 
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to traditional teaching practices and pay little attention to the use of real-life 
applicafions in class (Kupari, 1989). Shorf and Burke (1996) suggesf fhaf 
leaching fhemafically requires a change of beliefs in fhe way feachers look af 
fhe curriculum, sfudenfs, and leaching and learning. 

In fhis article fhe resulfs from fhe inferview componenf of a larger sfudy 
designed fo explore secondary mafhemafics feachers' beliefs abouf fhe 
leaching and learning of mafhemafics fhemafically are reporfed (Handal ef 
al., 2001). In particular, facfors highlighfed by feachers as affecting fheir 
implemenfafion of mandafory requiremenfs fo leach fhemafically are 
explored. For an in-depfh discussion on fhe facfors influencing feachers' 
insfrucfional sfyles in leaching fhemafically see Handal and Bobis (2003). 

The findings of fhis sfudy exfend fhe knowledge-base concerning 
feachers' beliefs and practices fowards leaching mafhemafics. More 
specifically, undersfanding of a range of issues confribufing fo fhe 
implemenfafion of mafhemafics via fhemafic insfrucfion is furfhered and 
guidance is provided for fhe developmenf of professional developmenf of 
feachers in fhis area. 

Teaching Mathematics Thematically 

The ferm thematic instruction applies fo teaching mathematics thematically and 
teaching in themes. Generally, leaching mafhemafics fhemafically emphasises 
fhe use of applicafions of mafhemafics around a cenfral fheme whereas 
leaching in fopics normally emphasises mafhemafical confenf. The leaching 
of mafhemafics fhemafically is considered as belonging fo fhe realm of 
sifuafed learning because confenf is embedded in fhemes fhaf, in fum, serve 
as learning confexfs (Henderson & Landesman, 1995). Sifuafed learning 
is primarily concerned wifh fhe need fo confexfualise insfrucfion since, by 
definifion, all learning is sifuafed. Learning is seen nof as a mailer of 
ingesting pre-exisfenf knowledge buf as a way of developing knowledge in 
meaningful and practice-bounded confexfs (Putnam & Borko, 2000; Streibel, 
1995). In turn, this situated perspective is associated with constructivist ideas 
of learning mafhemafics due fo fheir shared premise for building 
mafhemafical knowledge wifhin fhose confexfs (Anderson, Reder, & Simon, 
1996; Seely, 1995). The fhemafic approach is also direcfly associafed wifh 
consfrucfivisf ideas since if provides an environmenf where knowledge 
can be individually and socially consfrucfed (Freeman & Sokoloff, 1995; 
Seely, 1995). In general, leaching via fhemes is considered fo facilifafe 
learning because if brings personal meaning and direction fo fhe learning 
process. Hence, leaching mafhemafics fhemafically is desirable because 
if can pofenfially narrow fhe gap befween school mathematics and out-of- 
school mathematics. 

Thematic insfrucfion in mafhemafics is an umbrella ferm for a wide 
range of educational experiences fhaf relafe mafhemafics fo real life 
sifuafions (Handal, 2001). In fhose experiences, fhe real world serves as a 
represenfafion of a mafhemafical concepf or fechnique. This represenfafion 
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constitutes a movement from the concrete, "the every day world of fhings, 
problems, and applicafions of mafhemafics", fo fhe absfracf world, 
"mafhemafics symbols, operafions and fechniques", or vice versa (Schroeder 
& Lesfer, 1989, p. 33). Some fexfbooks associafe fhemafic insfrucfion wifh fhe 
use of disconnecfed applicafions of mafhemafics as a means fo exemplify and 
reinforce a previously faughf mafhemafical concepf (Handal, 2001). Af fhaf 
simplisfic level, fhe fhemafic learning confexf is fragmenfary since fhese 
applicafions of mafhemafics, wifhin a learning unif or a lesson, are 
disconnecfed and nof relafed fo each ofher. Consequenfly, applicafions of 
mafhemafics are nof presenfed as a single cenfral fheme buf under multiple 
smaller fhemes. For example, affer a feacher has explained fhe definifion of 
percenfages and fhe compufafional procedure fo find fhe percenfage of a 
given quanfify, sfudenfs are exposed fo real-life problems in which 
percenfages are fo be calculafed. However, in fhis form of feaching 
mafhemafics fhemafically, fhe confexfs of fhese problems are nof connecfed 
fo each ofher. In some applicafions percenfages involving mass would be 
emphasised, while fhe nexf percenfage problems would comprise a differenf 
confexf, say, money or lengfh. 

In a more sophisficafed form, fhemafic insfrucfion may be organised 
around cenfral generative ideas or fhemes. If fhe cenfral fheme is sporfs, for 
example, fhe fhemafic unif would be organised in differenf confenf areas 
such as percenfages, measuremenf, sfafisfics or algebra, and in all fhese areas 
sporf-relafed applicafions of mafhemafics would normally be emphasised. 

Guidelines on how fo proceed wifh fhemafic feaching in mafhemafics 
are general and, af fimes, vague. In shorf, guidelines suggesf more use of co- 
operafive learning, concrefe maferials, class discussion, guided discovery 
(Henderson & Landesman, 1995), formulating and solving problems, dafa 
gafhering, practical work, fieldwork, and use of fechnology (Abranfes, 1993). 
The lack of explicif guidelines increases fhe difticulfy faced by feachers when 
frying fo implemenf mandafed courses requiring a fhemafic approach. 
Added fo fhis is fhe facf fhaf sfudies dealing wifh feaching and learning 
mafhemafics fhemafically are few. Mosf of fhe liferafure comes from ofher 
discipline areas such as reading comprehension (Black & Power, 1980; Jose, 
1988) and curriculum infegrafion (Lipson, Valencia, Wixson, & Pefers, 1993). 
Sfudies dealing wifh fhe applicafions of mafhemafics have sfrong fheorefical 
fies fo feaching and learning mafhemafics fhemafically and, given fhe dearfh 
of liferafure in fhe area, are offen used as a subsfifufe fheorefical framework 
(Usiskin, 1991). 

The Effect on Attitudes and Achievement 

Unforfunafely, empirical sfudies are nof clear as fo whefher feaching 
mafhemafics fhemafically has a positive effecf on sfudenfs' affifudes towards 
mafhemafics or on fheir mafhemafical achievemenf. The problem does nof 
simply lie in a lack of available research. Problems wifh fhe research designs 
of fhese sfudies also exisf. In many, fhere is insufficienf explanafion of fhe 
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materials and the diverse methodologies used or the type of thematic 
approach used (e.g., Abrantes, 1991; Julie, 1983). Additionally, results on the 
effects of feaching mafhemafics fhemafically are inconsisfenf or inconclusive. 
For example, Abranfes (1991), Julie (1983) and Kaiser-Messmer (1989) 
reporfed improved sfudenf affifudes, alfhough fhe findings mainly come 
from anecdofal reporfs and inferviews and fherefore fhe sfrengfh of fhe 
improvemenfs have nof been quanfifafively measured. However, fhey nofed 
sfudenfs' affifudes fowards mafhemafics declined in fhe long ferm. They 
suggesfed fhaf sfudenfs' affifudes were more relafed fo fheir own inferesfs 
and fo fhe specific fheme of fhe learning maferial. Henderson and 
Landesman (1995) foimd no positive effecfs of fhemafically infegrafed 
mafhemafics insfrucfion on affifudes fowards mafhemafics of 103 sfudenfs of 
Mexican descenf, buf reporfed posifive effecfs on fheir mafhemafical 
achievemenf. Lafer, Henderson and Sf. John (1997) reporfed mixed resulfs in 
mafhemafical achievemenf in a projecf using a fhemafic curriculum for 
sevenfh and eighfh graders. Verschaffel and De Corfe (1997), however, found 
significanf differences in sfudenfs' motivation as a resulf of a program based 
on realistic mafhemafical modelling. 

There is some evidence fo supporf fhe claim fhaf feaching mafhemafics 
fhemafically resulfs in academic advancemenf. Pepple and O'Cormor (1992) 
reporfed gains in academic achievemenf in fhe evaluafion of a curriculum 
based on feaching mafhemafics fhemafically among 559 secondary sfudenfs 
in 16 urban and rural schools. However, McKernan (1994) affer 27 weeks of 
fhemafic insfrucfion fo second grade children, found no significanf 
differences between control and treatment groups. 

Hence, claims concerning the benefits of using a fhemafic insfrucfional 
approach in mafhemafics are far from being verified. The successful 
implemenfafion of fhe approach is hampered by nof only a lack of research 
in fhe area, buf of inconsisfenf findings regarding ifs impacf on affifudes and 
achievemenf levels and fhe lack of clear insfrucfional guidelines for feachers. 
Furfher research is undoubfedly needed in fhis area. 

Identifying Barriers to Teaching Mathematics Thematically 

Despife fhe paucify of research surrounding fhemafic insfrucfion in 
mafhemafics, fhere is sufficienf evidence indicafing fhaf fhe implemenfafion 
of mafhemafics curricula based on a fhemafic approach faces a number of 
obsfacles. Many of fhese obsfacles were identified in fhe quesfionnaire 
componenf of fhe currenf research projecf and have been reporfed elsewhere 
(Handal, 2000; Handal ef al., 2001). These obsfacles can be grouped 
following Memon's (1997) classificafion of facfors affecting curriculum 
change in mafhemafics education, namely: insfrucfional, organisational, and 
curricular facfors. 

Insfrucfional facfors cover a broad range of pedagogical difficulties in 
regard fo feaching and learning mafhemafics. Insfrucfional facfors include 
issues relafed fo sfudenfs' abilifies in liferacy and numeracy, as well as fheir 
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motivation to leam and their attitudes towards learning mathematics. 
Teachers' beliefs about the effectiveness of fhematic instruction as compared 
to other approaches is also a significant instructional factor influencing 
implementation. In addition, some teachers may be doubtful of the 
authenticity of real-life problems in ordinary school texfbooks. Other 
instructional factors include assessment and reporting strategies, as well as 
the use of fechnology in fhe classroom. 

Organisational factors include logistic difficulties in preparing lessons 
for teaching, such as the availability of technology and the suitability of 
textbooks, and teachers' concerns about professional development in 
teaching mathematics thematically. 

Curricular factors involve the place of teaching mathematics 
thematically within the constraints of stafe-wide exfemal examinations, the 
ease of programming to meet mandated learning outcomes from fhe relevant 
mathematics syllabus, and the continuity of the course with the rest of the 
school mathematics curriculum. 

Aim and Context of the Study 

As mentioned earlier, the research reported here was part of a larger study 
designed to explore secondary mathematics teachers' beliefs and practices 
about the teaching and learning of mathematics thematically (Handal, 2001). 
In the first phase, a questionnaire was devised to identify feachers' beliefs 
and practices in regard to teaching mathematics thematically. The findings 
from this phase suggested that a number of factors hinder the 
implementation of a curriculum based on leaching and learning themafically 
(Handal et al., 2001). In the interview phase reported here, the aim was to 
investigate, through detailed interviews, these and other factors identified by 
respondenfs fo fhe quesfiormaire, thus providing further insight into the 
barriers and challenges teachers face teaching mathematics, and in 
particular, teaching mathematics thematically (see Appendix for sample 
questions from the questionnaire and the interview guide). The instructional, 
curricular and organisational classification of factors (Memon, 1997) outlined 
above, provided a useful framework for analysing the issues identified. 

The confext for fhe study was the Year 9 and 10 Mathematics Standard 
course being implemented in all public secondary schools in New South 
Wales (NSW), Australia (Board of Sfudies, NSW, 1996). The main feafure of 
this course is the mandatory requirement to utilise a thematic instructional 
approach. While the focus of the study was on teachers implementing this 
particular course, the findings also deal with broader issues relating to the 
teaching of mathemafics thematically. 

Methodology 

The purpose of the interview component of the study was to explore in 
greater detail teachers' responses to the questiormaire component of the 
study. More importantly, the intention of the interview component was to 
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capture teachers' perceptions of the instructional, curricular and 
organisational problems that affected the implementation of fhe feaching of 
mafhemafics fhemafically in fhe Sfandard course. If was fhoughf fhaf fhese 
factors were fhe reasons why feachers were nof fully franslafing fheir beliefs, 
as revealed in fhe quesfionnaire componenf of fhe sfudy, info practice. For 
fhis reason, semi-sfrucfured interviews were conducted because if was 
considered fhaf fhis would allow a more defailed examination of people's 
perceptions on a broad range of issues (Brown & Rose, 1995; Minichiello, 
Aroni, Timewell, & Alexander, 1990). 

Participants 

Fiffeen feachers rndicafed on fheir quesfionnaires fheir willingness to 
parficipafe in fhe follow-up inferview componenf of fhe sfudy. Ten feachers 
from fhe Sydney Mefropolifan area were selecfed on fhe basis of obfainrng, 
as much as possible, an equal represenfafion of five independenf variables: 
gender, faculfy position, years of feaching experience, academic 
qualifications, and socio-economic sfafus of fhe school. The respondenfs 
selecfed for fhe sample can be said to represenf fhe diversify of inferesfs and 
opinions of fhe parficipanfs in fhe quesfiormaire componenf of fhe sfudy. The 
sample represented feachers from six of fhe seven school disfricfs involved 
in fhe sfudy. All fhe interviewees faughf fhe Sfandard course (mandafed fo 
be faughf using a fhemafic approach). 

Procedure and Data Analysis 

A guide was prepared fo lead fhe semi-sfrucfured interviews. The inferview 
schedule ifself was an insfrumenf designed fo organise responses info fhe 
inifial categories of analysis: insfrucfional, curricular, and organisational 
issues affecting fhe feaching of mafhemafics fhemafically (Memon, 1997). 
These issues emerged from fhe quesfiormaire componenf of fhe sfudy and 
from a review of fhe liferafure. The inferviews were audio-faped, franscribed 
and coded. Each inferview fook approximately 40 minufes. 

Teachers' responses were broken info sub-fhemes. A sub-fheme 
represenfed a single meaningful and complefe idea expressed by a 
respondenf. Sub-fhemes were coded info fhe inifial categories of analysis, 
alfhough some sub-fhemes were coded in several cafegories. As new sub- 
fhemes were coded, addifional cafegories began fo emerge. Simulfaneous 
sub-fhemes wifhin each cafegory were reduced on fhe basis of common 
affribufes fo discover any underlying uniformify across fhe dafa. In fhe 
course of fhis process, some cafegories collapsed fo give way fo broader 
generalisafions unfil furfher comparison could nof be made because of 
safurafion. When no common fhemes were idenfified for each cafegory, fhe 
analysis focused on fhe nafure, significance and recurrence of fhese more 
isolafed opinions. This mefhodology is similar fo fhose used by ofher 
researchers fo inferpref teachers' opinions on a variefy of educational issues 
and confexfs fhrough inferviews (Brown & Rose, 1995; Foss & Kleernsasser, 
1996; Minichiello ef al., 1990). 
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Results and Discussion 

Interviewees spoke about their perceptions of the advantages and 
disadvantages of feaching mafhemafics fhematically. They were unanimous 
in supporting the humanistic goals of fhemafic insfrucfion because fhey felt 
that teaching in themes had the power of showing sfudenfs the usefulness of 
school mathematics. However, responses indicated that, generally, teachers 
were struggling to implement a thematic approach for a variety of reasons. 
These reasons are presented and discussed below under the major headings 
of insfrucfional, curricular and organisational factors. 

Instructional Factors 

A number of the instructional issues that emerged were related to the nature 
of the students undertaking the Standard course-their academic abilities in 
mathematics and literacy, and their attitudes toward mathematics and its 
implications on their motivation to learn mathematics. For instance, most 
teachers expressed the belief fhat a procedural insfrucfion approach based on 
rules and formulae was fhe mosf suitable one for fhe mafhematical abilities 
of sfudenfs f5^ically underfaking fhe Standard course. These students 
usually had a tong record of poor performance in mafhemafics. Furthermore, 
there was the belief that procedural-t5^e mathematics instruction settles the 
students in class and they were thus easier to teach. 

The poor attitude and lack of motivation of sfudenfs to learn 
mathematics using a thematic approach was another challenge reported by 
teachers. An interviewee mentioned that if fhe fheme did not interest the 
students they would switch-off and then it would be difficult to recover their 
attention in class. According to most teachers, although teaching 
thematically was meant to be encouraging and inviting to students, their 
interest was difficult to sustain because Standard students were perceived to 
have never been successful academically in mafhematics and had short 
concentration spans which sometimes "leads to misbehaviour and 
boredom". According to one teacher, many of the students did not have 
enough social skills to cope with "hands-on" activities. This teacher believed 
that most students, particularly the less mathematically able ones, reacted 
more favourably to repetitive drill as this strategy gave them a sense of 
accomplishmenf in fhe short term. Another teacher commented that her 
students liked learning mathematics in topics better than in themes because 
"it is something different for them". Another teacher believed that the 
diversity of prerequisite skills to be taught before fhe theme was introduced 
was a source of discouragement for the students. This delay caused them to 
be off- task even when the theme itself sounded interesfing and relevanf for 
fheir lives. The same teacher also considered thaf fhe motivational problem 
of his sfudenfs existed regardless of whefher they were taught through 
topics or themes. 

Another challenge facing teachers that emerged from the interviews was 
students' low literacy levels and their inability to cope with the amount of 
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reading required in thematic mathematics. Most teachers agreed that their 
students were struggling with the course because of their generally poor 
literacy skills and the high literacy demands of fhe course given fhaf if is 
predominanfly based on word problems. Reading comprehension problems 
were nofed among sfudenfs from non-English-speaking backgrounds in 
parficular. A number of feachers found fhemselves very offen franslafing fhe 
fexfs for fhe sfudenfs. Some faculties mentioned fhaf fhey had formally 
incorporafed a liferacy componenf info fheir lessons fo gradually overcome 
fhis limifafion. 

Some feachers perceived parenfs as preferring insfrucfion based on 
topics rafher fhan fhemes. A head teacher mentioned fhaf on a number of 
occasions parenfs confacfed fhe school because fhey were concerned abouf 
fhe absence of formal fesfs fo assess sfudenfs' progress in fhe mafhemafics 
course. Anofher feacher remarked fhaf she had a few parenfs wanfing fo 
examine fhe syllabus because fhey could nof believe fhaf fheir children were 
learning in a sfyle fhaf was so unfamiliar fo fhem. 

In addition, interviewees confirmed fhaf fheir colleagues were more 
willing fo teach by topics fhan fhemes. One feacher, for example, worked in 
a faculfy fhaf faughf fhe fofal course via topics fo fhe exfenf fhaf even fhe 
fexfbooks fhaf fhey followed were predominanfly organised according fo 
topics. Opinions varied on whefher feachers felf pressured fo teach eifher 
according fo topics or fhemafically by fheir head feachers. One feacher 
mentioned fhaf her faculfy head "leaves if up fo us" whefher fo feach via 
topics or fhemafically. In ofher faculties, if seemed fhaf feachers were caughf 
in fhe dilemma of being expected fo feach via fhemes whilsf preferring fo 
feach via fopics. One head feacher declared a personal dislike of teaching 
mafhemafics fhemafically: "I jusf don'f fhink we're geffing fhe besf ouf of fhe 
sfudenfs by teaching in fhemes, and fhaf's whaf we are addressing af fhe 
school af fhe momenf. . 

Anofher disadvanfage expressed by fhe majorify of fhe inferviewees 
relafed fo fhe loss of sfrucfure in feaching fhemafically. Mosf feachers 
believed feaching mafhemafics fhemafically was too fragmenfary, repetitive 
and lacked confinuify when if came fo feaching basic skills. If was considered 
too fragmenfary because "you will have fo do bifs and pieces in each fheme" 
and because fhere is little sequential developmenf of fhe mafhemafical 
nofions. Teaching mafhemafics fhemafically was also considered "foo 
repefifive" because in each lesson sfudenfs repeafedly worked fhrough basic 
confenf areas such as percenfages, areas, approximation and fhe like. A 
feacher menfioned fhaf his sfudenfs on occasions had reacted fo fhis 
repefifion by saying "haven'f we done fhis before?" Anofher feacher 
menfioned fhaf very offen a topic is faughf once and fhen again several 
weeks lafer, fhus skipping small buf basic concepfs in befween. One feacher 
indicafed fhaf fhere were foo many disparafe concepfs under fhe same fheme 
and fhaf fhis was very imseffling for fhe sfudenfs. She commenfed fhaf 
feaching mafhemafics fhemafically was foo "wishy-washy" and sfudenfs 
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perceived it as being "all over the place". Another spoke of her struggles to 
focus fhe firsf 20 minufes of fhe lesson feaching a variefy of prerequisife skills 
before conducfing fhe fhemafic componenf of fhe lesson. 

Curricular factors 

An examination of feachers' beliefs regarding curricular factors affecfing fhe 
feaching of fhemafic mafhemafics revealed a conflicf between fhe presenf 
neo-behaviourisf orienfafed educafional confexf in which fhe Sfandard 
course is currenfly operafing and fhe consfrucfivisf nafure of fhe course 
ifself. If has been argued elsewhere fhaf fhe neo-behaviourisf nafure of fhe 
currenf educafional system is a reflecfion of fhe infroducfion of oufcomes 
based education ideas in fhe educafional arena, wifh ifs emphasis on 
oufcomes, frameworks, benchmarks, indicafors, descriptors, feaching 
accounfabilify, curriculum frameworks and fhe like (Clemenfs, 1995; 
Dengafe, 2000; Mock, 1999). Inferviewees' responses suggesf fhaf many 
feachers perceive a confradicfion befween fhe consfrucfivisf goals of fhe 
Sfandard course and fhe neo-behaviourisf fendency of fhe currenf 
educafional milieu. 

There was general agreemenf among feachers interviewed fhaf course 
performance descripfors do nof mafch fhe Sfandard course oufcomes as fhey 
apply fo fhe fhemafic unifs and feachers expressed fheir confusion as to how 
fo manipulate performance descripfors. Course performance descripfors are 
a sef of observed achievemenf sfandards fhaf are used fo assign fhe school- 
based assessmenf grade for fhe School Cerfificafe. Mock (1999) has raised 
concerns abouf fhe behaviourisf orienfafion associafed wifh course 
performance descripfors and Pegg (1998) has sfafed fhaf course performance 
descripfors need fo imdergo furfher developmenf fo appropriately mafch 
sfudenfs' cognifive oufcomes. For fwo head feachers fhe major reason for fhis 
impasse is fhaf fhe Sfandard course performance descripfors were nof 
wriffen for fhemes and fherefore fhere is no way fo mafch fhe descripfors 
wifh whaf was required in fhe course. Anofher head feacher mentioned fhaf 
his faculfy had greaf difficulfy in organizing fhe sfudenfs' progress reporfs 
because fhey had fo discuss whefher fhe oufcomes on fhe reporfs mafched 
any of fhe six areas of fhe course performance descripfors (e.g., working 
mafhemafically, geomefry number, measuremenf, chance and dafa, and 
algebra). This head feacher said fhaf if was too difficulf fo make sufficienf 
meaning of fhe oufcomes in ferms of fhe fheme. He also said fhaf if would 
have been better fo have mafhemafics oufcomes more clearly defined wifhin 
each thematic unit so that these outcomes "plug and consolidate more 
explicitly with the course outcomes". 

Most teachers were of fhe opinion fhaf fhe Sfandard course oufcomes did 
nof mafch fhe common School Cerfificafe Tesf confenf because fhe fhemafic 
approach is nof considered in fhose fesfs. In NSW, before 1998, fhere were 
fhree disfincf Schools Cerfificafe Tesfs for fhe Advanced, Infermediafe 
and General (Sfandard) courses. The new School Cerfificafe, however. 
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established a single test for the three courses. In the interviews, teachers 
disagreed with the idea of having a common School Cerfificafe Tesf since 
Sfandard sfudenfs were measured by fhe same scale as fhe Advanced and 
Infermediafe sfudenfs. The School Cerfificafe Tesf is also said fo be foo 
difficulf for Sfandard sfudenfs (Beechey, Bigelow, & Whifland, 2001; Dawe, 
Dengafe, Howard, & Perry, 1999; Jamal, 1998). Mosf feachers perceived fhaf 
Sfandard sfudenfs were being discriminafed againsf and had liffle chance of 
success. In one feacher's words "if makes fhem feel really dumb because fhey 
know if [fhe School Cerfificafe Tesf] is hard". One feacher was of fhe opinion 
fhaf pasf common School Cerfificafe Tesfs did nof mafch fhe fhemafic 
approach because fhey consisfed of jusf basic skills wifh fheir mafhemafical 
applicafions. One head feacher said fhaf fhe School Cerfificafe Tesf had been 
designed for Infermediafe and Advanced sfudenfs because if had nof been 
wriffen fhemafically. According fo her, in fhe School Cerfificafe fesf "fhere 
aren'f questions fhaf are in fhemes or based on whaf fhey're doing". Anofher 
feacher said: "Infermediafe and Advanced don'f have fhemes and so fhey're 
two courses as opposed fo fhe Sfandard [fhaf] is only one course". 

Mosf feachers reporfed assessing sfudenfs' achievemenf fhrough fesfs 
fhaf included bofh mafhemafical concepfs and isolafed applicafions of fhese 
concepfs. Mosf faculfies felf fhaf reporting should occur fhis way because if 
made more sense when fhey had fo reporf oufcomes based on course 
performance descripfors. In one head feacher's words: 

The reporting system here wouldn't be conducive to themes. It's not in 
themes. It's in mathematical ability. So when you're reporting. I've not 
heard or know of anybody that would report back in themes. It doesn't 
allow us to report back in themes. The Standard course descriptors aren't 
written in themes. So we can't report in themes when our course 
performance descriptors are not in themes. 

Interviewees were also of the opinion that the length of the core of the 
Standard course did not pose a problem and that sometimes they finished 
the course earlier. Some faculties mentioned that instead of doing the 
optional themes and topics of the Standard course, they preferred to spend 
that time revising for the School Certificate Test. One teacher mentioned 
going through the optional topic Further Algebra. However, there was 
consensus among interviewees that the depth of mathematical treatment 
was too shallow. According to the respondents the course content paralleled 
in many respects what was learnt in Stage 4 (Grades 7 and 8), except that 
the themes made instruction more repetitive and gave students a purpose 
for learning mathematics. 

Organisational Factors 

Logistical factors also appear to impose great demands on teachers in the 
teaching of thematic mathematics. There has been little professional 
development for teaching mathematics thematically. If teaching thematically 
requires complex and innovative pedagogical skills as it appears in this 
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study, the provision of professional developmenf and nefworking is vifal fo 
fhe success of using a fhemafic approach (Sfephen & Varble, 1995). 

In ferms of resources, inferviewees agreed fhaf in order fo align wifh fhe 
fhemafic approach fhey needed fo spend more fime and efforf in locafing, 
adapfing and producing maferials nof only suifable fo fhe fheme buf also fo 
fhe capabilifies of low-abilify sfudenfs in mafhemafics. Only fhree faculfies 
reporfed developing and phofocopying fheir own resources rafher fhan 
relying on fexfbooks. These faculfies had generally stopped buying 
fexfbooks and had designed fheir budgefs around phofocopying. The ofher 
faculfies issued fexfbooks fo fhe sfudenfs eifher fo fake home or collected 
fhem af fhe end of lessons. In fhe laffer case, fhe use of fexfbooks was 
occasionally combined wifh worksheefs fhaf had been developed over a 
number of years. One faculfy developed fhemafic booklefs wifh simplified 
language in response fo fhe literacy difficulfies of fheir sfudenfs. One teacher 
menfioned obfaining exfemal resources, such as charfs and fables from posf 
offices and frain sfafions. The preparation of fhese resources and fhe 
organisafion of fhemafic unifs were somefimes underfaken by groups of 
feachers. These consulfafions took a greaf deal of fime, and feachers often 
became relucfanf fo work co-operafively as a resulf. Faculfy money was also 
a problem in acquiring additional resources. Wifh regard fo fechnology, 
feachers complained abouf fhe lack of available compufers, lack of framing, 
and fhe fime consfrainfs involved in organising a fechnology-based lesson. 
This is consisfenf wifh fhe findings of ofher researchers in fhe area 
(Rogerson, 1990; Usiskin, 1991). 

Conclusions 

This sfudy has shown fhaf, confrary fo belief (Williams, 1977), leaching 
mafhemafics fhemafically is nof easy. If is rafher, as Henderson and 
Landesman (1995) sfafed, a difficulf pedagogical fask due fo ifs complexify 
and lack of sfrucfure. This seems fo be parficularly frue, as in fhe case of fhe 
currenf sfudy, when low-achieving sfudenfs in mafhemafics are fhe fargef 
group. 

Alfhough teachers' responses showed a general appreciation for fhe 
humanisfic goals of leaching fhemafically, fhey disagreed wifh fhe 
mandafory leaching requiremenfs because of pressures originating from a 
range of insfrucfional, curricula and organisational factors fhaf affected fheir 
implemenfafion of a fhemafic approach fo leaching mafhemafics in 
secondary schools. In general, if seemed fhaf despife fhe mandafory 
requiremenf fo leach fhe course fhemafically, feachers fypically utilised more 
fradifional mefhods. Thai is, fhey faughf via fopics and fended fo focus on 
procedural approaches based on rules and formula. 

The overarching aim of fhe sfudy was fo explore secondary mafhemafics 
teachers' beliefs and practices abouf fhe teaching and learning of 
mafhemafics fhemafically. The findings reporfed here provide insighfs info 
fhe barriers and challenges feachers face leaching mafhemafics, and in 
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particular, teaching mathematics thematically. A limitation of the study lies 
in the self-report nature of feachers' beliefs and pracfices which cannof be 
immediafely verified. Therefore, if is recommended fhaf furfher research 
should be conducfed fo compare and supplemenf fhis information fhrough 
observational mefhods. Such research would shed lighf on how feachers are 
acfually enacfing fhe fhemafic approach in fheir classrooms from a 
nafuralisfic perspective. Finally, fhe limifed size of fhe sample in fhe 
inferview componenf of fhe sfudy as compared fo fhe fofal populafion of 
feachers feaching fhe Sfandard course in New Soufh Wales does nof allow for 
broad generalisafions of fhe resulfs and conclusions of fhe sfudy. 
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Appendix^ 

Sample Items of the Questionnaire 

For each questionnaire item seven choices of response were presented on a 
scale varying in their degree of agreement to the item. Participants were 
asked their responses to items such as: 

• Teaching in THEMES should only be taught in the Standard Course 

• There is a "best way" to do a mathematics problem 

• Trial and error should not be allowed in solving a mathematics 
problem 

• Teaching in THEMES should be made optional and not compulsory 

• The applications of a mathematical result are more important than 
its proof 

• Teachers should teach exact procedures for solving word problems 

• Applications problems are best left to the end of the topic in 
mathematics 

• Teaching in THEMES is only for low achievers 

Sample Questions from the Interview 

The interview guide included open ended questions such as: 

• What are the advantages of teaching mathematics in themes? 

• Do you think teaching themes to Standard students can be difficult? 
Why? 

• Do you think that parents/ colleagues and/or school administrators 
prefer teaching through topics rather than in themes? 


^ Full copies of the instruments are available from the authors. 
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Do you think that: 

• The Course outcomes of the themes were closely matched by the last 
School Certificate Test? 

• The Course outcomes of fhe fhemes are clear and reasonable fo 
implemenf and follow? 

• Assessing and reporting sfudenfs' performance in learning by fhemes 
should be based on applications of mafhemafics rafher fhan mosfly 
on mafhemafics confenf? 

• Should fhe feaching of mafhemafics in fhemes be optional rafher fhan 
compulsory? 

• Is fhe balance of fhemes and topics in fhe Sfandard Course 
appropriate? 

• Whaf difficulfies do you have in preparing lessons for feaching 
mafhemafics in fhemes? 

• Whaf fexfbooks do your Sfandard sfudenfs use in class? 

• Whaf f5^e of fechnology do you have available in your school for 
feaching fhemes in fhe Sfandard Course? 


